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Introduction
It is widely accepted that highly productive people are an important factor for the economic growth of cities. In a well known book, Florida (2002) has coined the term "creative class", which includes artists, self employed professionals, scientists among others, most of which tend to be highly educated. In order to attract the creative class a city needs to offer good and, perhaps, specific amenities as well as tolerance. Florida's thesis goes hand in hand with the wide spread perception that soft location factors, including a lively cultural scene are key for the economic success of cities.
Even if cultural activities tend to attract the creative class, the policy implications are not obvious.
At first sight, the attractiveness for the creative class may seem to provide an efficiency argument for publicly subsidizing local cultural activities. In practice, however, public subsidization of cultural activities seems to be mainly driven by interest group politics where certain groups lobby for group specific benefits (e.g., Russell, 1980, Schulze and Ursprung, 2000) , which might come at the expense of contributions (e.g., Seaman, 1979) . Moreover, even if a local jurisdiction could effectively raise its attractivness for the creative class by subsidizing cultural activities, it is not clear how effective this policy will be if there is competition for the creative class and if other jurisdictions would follow the same approach.
Against this background, this paper reviews the economic effects of cultural subsidies provided by local governments. The contribution to the literature is twofold. First, the paper provides empirical evidence about the effectiveness of local subsidies to cultural activities as a way to generate amenities which attract highly educated people. Second, the paper presents a theoretical model which builds on the empirical findings. This model allows us to consider the allocative consequences of local competition for the creative class.
1
Our empirical testing ground is the local government level in Germany. While local governments are active in supporting cultural activities such as theatres, philharmonics, and museums in many developed countries, including the US (e.g., Thompson, Berger, Blomquist, Allen, 2002) , the German case is of particular interest, because public spending on arts and culture in Germany is continuously ranked highest among developed countries. According to the National Endowment for the Arts (2000) public spending for arts and culture among 10 developed countries in the 1990s ranges from USD 6 per capita (lowest) for the US to USD 85 for Germany (second highest) and USD 91 for Finland (highest). Moreover, in Germany, public support for culture comes to a large extent from local governments Rose, 1998, Traub and Missong, 2005) . At the same time, cultural activities do matter for location decisions within Germany. Using data from a 2004 survey of about half a million individuals in Germany we find that "Leisure and cultural offerings and an interesting cultural scene" ranks fourth among 15 reasons of why the current location has been chosen by highly educated individuals.
Combining data on local theatre subsidies with individual earnings data, we test wether public subsidies to theatres create significant amenities for the highly educated. Our results show that earnings of highly educated tend to be lower if larger subsidies are paid to local theatres. This suggests that subsidization of theatres serves as an instrument to attract highly educated workers.
A compensating earnings differential is not found, however, for those with less education. Quite differently, the empirical results show that for those with basic education only, wages tend to be higher if larger subsidies are paid to the local theatres.
Since these findings indicate that subsidies to cultural activities are effective in attracting highy educated people, in Germany at least, and that paying those subsidies might actually be in the 2 interest of residents with low education, our theoretical discussion explores the consequences of local competition for the creative class. The theoretical model rationalizes the subsidization of cultural activities as a provision of a local public good in a simple general equilibrium model which includes immobile workers and a highly productive mobile creative class. The provision of public consumption goods by the local government makes a city more attractive to mobile individuals who -because of their talents -capture the rents from the production process. The model assumes that a city's policy is controlled by a majority of unskilled (= non creative) immobile residents.
This majority spends tax revenues on group specific transfers to itself and on a public consumption good that benefits both immobile workers and creative people. The key mechanism is the following:
Providing public consumption goods capitalizes in the wages of unskilled workers. Typically (but depending on the technology) an increase in public goods at the expense of group specific transfers attracts more creative people which raises the wage of workers when factors are complements. At the same time, the rents to creative people tend to fall.
Comparing the outcome in a situation with a closed city (no mobility of creative individuals) and an open city (costless mobility of creative people) we use the model to discuss the role of mobility. We prove that under weak assumptions on technology and preferences the supply of public consumption goods is higher in the open city compared to the closed city situation. This result is in contrast to the literature on fiscal competition (such as Zodrow and Mieszkowski, 1986, and Wilson, 1986) where mobility of capital leads to less provision of public consumption goods compared to the closed economy and, hence, underprovision relative to the first best. In our case, competing cities reduce group-specific transfers to immobile residents to finance public goods that are attractive to both types of workers. As the number of creative individuals is exogenously fixed, the simultaneous attempts to attract creative individuals are ineffective and immobile workers are worse off compared 3 to the closed city even though public good provision has increased.
Relative to the first best, both open and closed city settings do not provide optimal results. In the closed city economy, public goods tend to be underprovided because workers ignore the utility obtained by creative individuals. By contrast, in the open economy, public goods tend to be overprovided as a city ignores the fiscal externality that arises when it attracts more creative workers. Tax revenues in its own region rise because creative workers pay the same head tax, while they fall in all other regions. The analysis is complicated by the fact that the comparison of the first best allocation with the closed and open city involves discrete changes. The evaluation of marginal rates of substitutions of immobile workers and creative individuals depends on two arguments (private and public consumption good), which differ across the three regimes. When preferences are quasilinear though (and linear in the private consumption good), we obtain clear cut results as income effects are subsumed in the private good whose marginal utility is constant.
Our theoretical contribution relates to a number of other works. In one branch of the literature on fiscal competition the focus has been on capital mobility and fiscal spending. As mentioned above, classic papers like Zodrow and Mieszkowski (1986) or Wilson (1986) find that source taxation of capital leads to underprovision of public consumption goods. Keen and Marchand (1997) show that in a noncooperative equilibrium the composition of government expenditures is distorted towards public inputs (such as infrastructure) at the expense of too little public consumption goods. This is opposite to our findings. In a different branch of the literature, researchers have looked at the provision of public goods in the presence of mobile households. Mansoorian and Myers (1993) argue that the allocation of households is efficient even in the presence of mobility costs when regions make interregional transfers. We differ in a number of ways by arguing that mobility costs are 4 correlated with education and assume that interregional transfers are not feasible.
The plan of the paper is as follows. In section 2 we use survey data to motivate some of our modelling assumptions, in particular the relevance of cultural aspects for mobility decisions of those with high levels of education. We also provide empirical evidence on the scale of local government subsidies in Germany and their impact on individual earnings. The theoretical analysis follows in section 3, where we show results for the case with exogenous and endogenous taxation by cities. Section 4 concludes.
Cultural Activities as Amenities for Highly Educated
A large literature on location choice and property prices has established the importance of various amenities for household location decisions. While the list of amenities discussed in this literature is typically rather large, ranging from climate and environmental attributes to educational services (see Blomquist et al., 1988) , cultural activities have not been the focus of much interest. However, a prominent hypothesis by Florida (2002) is that cultural activities are particularly relevant for attracting creative, and highly-educated population. A stylized fact of mobility and job search is that mobility differs across different groups of population, and a large literature indicates that mobility increases with the level of education (Dustmann and Glitz, 2011) . But whether cultural activities also matter for location choice, and in particular for individuals with higher education, does not seem so obvious. Table 1 provides some empirical evidence derived from German survey data. The "Perspektive Deutschland" (PD) survey taken among more than half a million German households 1 asked re- Consistent with Florida's (2002) hypotheses, this survey supports the view that cultural activities matter for location choice. 12.39 % of the about 150 thousand respondents, that relocated in the last ten years, answered that "leisure and cultural offerings and an interesting cultural scene" has been one of the key location characteristics that were of relevance to their decision. Taking account of the population weight of the respondents, the figure is lower (8.66 %). However, the survey data also enables us to test whether highly educated professionals are more, rather than less sensitive to "leisure and cultural offerings and an interesting cultural scene."Columns (3) and (4) of Table 1 report figures for the sub-sample of respondents with higher education (comprising grammar school and/or a university degree) and which are working at full-time. Accordingly, cultural offerings was among the four most important reasons to come to the region.
The empirical evidence provided so far supports the view that cultural activities definitely matter for location choice and, in particular, for the location choice of those with higher education. While this suggests that jurisdictions with rich cultural offerings are more attractive for highly educated people, the role of local government subsidies in this context is not obvious as cultural activities may form endogenously without public intervention. However, as noted in the introduction, cultural activities in Germany receive substantial public subsidies, supporting cultural activities such as theatres, philharmonics, and museums more than most other developed countries. Moreover, subsidization is mainly done at a local level. According to the Federal Statistical Office (Destatis, 2008) , in Germany, state and local governments together spend about 84 Euro per capita for cultural activities in 2006, the federal government spends only 12 Euro per capita. In the more narrow of the project see Fassbender and Kluge (2006) . Source: Fourth wave of PD survey. 150816 (out of 511256) respondents that relocated in the current region in the last 10 years were asked about the four main reasons for their choice of the current region, where region is defined by the city or county (identified by the leading letters on the license plate of local cars). Columns (1) and (2): 150816 respondents. Columns (3) and (4): 48508 respondents full time working with higher education (grammar school and/or university degree). Columns (1) and (3) raw figures, columns (2) and (4) population weighted. An interesting feature of theatre subsidies is that the German public theatres have a long history which has been shown to still matter for today's location of the creative class (Falck, Fritsch, Heblich, 2011) . Hence, theatres partly constitute historic amenities in the sense of Bruecker, Thisse, and Zenou (1999) . Of course, current funds are still needed in order to provide cultural activities at those place, and, in Germany, the public sector is heavily involved. Some insights in the support for theatres is provided by Table 2 . It reports summary statistics on public theatres among the German cities (=urban counties) and counties. Population size ranges from about 36
Thousand to 3.4 Million (Berlin). About a quarter of these jurisdictions (114) contains one or more public theatres, which often includes also an opera house or a ballet. The lower part of the table focuses on the 114 counties where at least one public theatre or opera house is located. Most of these are urban counties made up by a single city. In the other cases the theatre is usually located in the county capital. Own revenues basically captures ticket sales, subsidies refers to 8 public support sometimes from state but mostly from local governments. Note that public support easily outweighs own revenues pointing at a substantial rate of subsidization.
It is tempting to see, whether the heavy involvement of municipal governments in subsidizing cultural activities exerts any noticeable effects on location decisions which are economically significant.
A potentially powerful test is obtained by an empirical analysis of individual earnings. If cultural subsidies really matter for location choice, they should give rise to a compensating earnings differential for highly educated people. For less educated, rather immobile workers, however, wages
should not be lowered. To test for the effect of theatre subsidies on individual earnings, we combine the data on public spending for theatres in German cities with data on individual earnings from a 1% random sample of the social security accounts (IABS). The dataset contains information on individual earnings for all German counties including all urban counties and, hence, enables us to exploit the cross-sectional variation of subsidies. In addition to earnings, the data includes information about individual characteristics such as education, age and gender. This is important since we need to separate the highly educated individuals from workers with just basic education.
A problem with the data is that earnings data are censored from above at the social security threshold. If the earnings are above this uniform threshold the actual level of earnings is not reported. This is a potentially serious problem, since in particular highly educated individuals might well have earnings above the threshold. To obtain unbiased estimates, we take resort to censored quantile regression techniques (e.g., Chamberlain, 1994). More specifically, we group our data into cells of individuals with same level of education, the same gender, and which are working in the same county or city. For each of the cells we determine empirical cell quantiles and then regress all uncensored cell quantiles on cell characteristics which include inter-alia also the subsidies 9 paid to local theatres.
Using the information on education and qualification in the IABS data we form three groups: The first group consists of people with high-level schooling which also have obtained university or technical colleges degrees. This group is referred to as highly educated in the analysis below. The second group refers to medium level schooling with or without vocational training. The third group is the main group in the data, comprising workers and employees with vocational training, which reflects the importance of the "dual system" of vocational education and training in Germany. This group constitutes the basic education level in the analysis below. 2 Table 3 provides descriptive statistics. The upper part provides statistics on individual characteristics by education group. Note that the number of uncensored observations is relatively large for individuals with basic-level education but relatively small for those with high-level education.
The bottom part refers to regional characteristics. Here we include the subsidy as well as basic variables such as population size and density. In addition, we use information about the local rate 2 We exclude workers without vocational training from the group with basic level of education as this is a rather heterogenous group of individuals including a large number of foreign born people where the above education classification is not applicable. of unemployment and of the land-price for newly developed land.
Columns (1) to (3) in Table 4 provide results for the earnings of those with high-level education.
This includes individuals with a degree from a university or from a technical college. The explanatory variables include age, and age squared and dummies for individuals with a university degree, for gender, and for employment in east Germany, where productivity still lacks behind. To control for endogenous amenities associated with the market size of jurisdictions and the degree of urbanization, the local characteristics include density and population size. In columns (2) and (3) we report results obtained while controlling for the local unemployment rate and for land prices.
Including those variables enables us to conduct robustness checks. More specifically, the inclusion of the local unemployment rate allows us to see whether the empirical effect of subsidies is correlated with adverse shocks on the labor market. Depressed regions, for instance, might display lower subsidies. Controlling for the price for land available for construction allows us to check whether the effect of theatre subsidies is correlated with differences in land-prices. Here, one might argue that public subsidies are only compensating for the lack of other amenities. In all specifications, however, the per-capita subsidy for theatres exerts rather similar effects. The point estimate indicates a marginal effect such that an increase in subsidies by EUR 10 per resident, is associated with a decline in earnings by about 7%.
Columns (4) to (6) provide results for the earnings of those with medium-level education, obtained in high-school. We include an indicator for an additional professional education. The specifications do not indicate any significant effect of theatre subsidies. Columns (7) to (9) provide results for the earnings of those with basic education without high-school, college, or university degrees. The specifications all point at a significant positive effect of theatre subsidies. Here, the point estimate indicates that wages tend to be higher by 4% to 5% if subsidies are increased by EUR 10 per resident.
Our empirical results, thus, are consistent with the view that providing public subsidies generates amenities which attract highly educated individuals. At the same time, interestingly, we find that subsidization of theatres actually exerts positive effects on the wage rate at a basic level of education. Since workers with less education tend to be immobile, this is in accordance with the view that those subsidies exert beneficial effects on less-educated individuals possibly due to some complementarity between highly-educated and less educated workers. Taken together the differential effect of subsidies on cultural activities point at some effect on the wage distribution, in the sense that these subsidies tend to reduce the wage gap between those with higher and less education.
This finding complements Diamond (2012) , who considers the consequence of productivity shocks 
(8) Dependent variable: log wage rate for. Robust standard errors allowing for county-level cluster effects in parentheses. An asterisk indicates significance at 10% level, two asterisks at 5% level.
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on the college -high school graduate wage gap and finds that endogenous amenities tend to raise differences in the well-being between those groups. 3 Our results suggest that public subsidization of amenities may work in the opposite direction and reduce differences in the well-being between those groups.
Of course, these findings have to be interpreted with caution, since we have not provided a full explanation of why subsidies differ among jurisdictions. Certainly, the diversity in local traditions will matter for the political discussion and explain why it is more easy or more difficult to lobby for public support of theatres. Also current fiscal conditions might matter. With these and other potential explanations it is difficult to disentangle the empirical effect of subsidies from possible effects of the sources driving the decision to subsidize. But since the same difficulty is faced by the mobile creative class, the local subsidization may actually serve as a signal of the local jurisdictions' willingness to pay for cultural activities and, thus, still be effective. If the attraction of highly educated is large enough to drive down local earnings for this population group, as our results suggest, it might also exert positive effects on the demand for cultural activities. This might reduce the need for subsidization. In this case, the empirical effect would underestimate the economic effects. At any rate, our results suggest that local governments may consider to improve the attractiveness of a location for highly educated by subsidizing cultural activities. However, what may be optimal for the individual jurisdiction is not necessarily beneficial to the society as a whole if there is a system of competing cities.
Theoretical Analysis of Local Public Good Provision
An economy consists of N identical cities indexed by i = 1, ..., N , and each one of them is inhabited by L immobile workers and M potentially mobile creative individuals. A private consumption good is produced with labor and mobile creative workers M. The production function F (L, M ) is identical across regions and features constant returns to scale. We assume positive but diminishing marginal products for each factor (F L , F M > 0 > F LL , F M M ), and assume that factors of production are complements (F LM > 0). The private consumption good is the numeraire, whose price is set equal to 1, and can be used for production of a pure, local public good g at a marginal rate of transformation of one. All workers and creative individuals inelastically supply one unit of labor and creative individual services respectively. All markets are perfectly competitive. The wage of a worker in region i equals the marginal product of labor
and a creative person obtains the remaining output after paying workers, called b, where
where the latter equality follows from the constant returns to scale assumption. Later we will briefly discuss the case of non constant returns to scale.
Workers derive utility from the private consumption good and the local public good that is supplied in the jurisdiction where they work and live. We use a jurisdiction index only where necessary to avoid confusion. The utility function u l (c l , g) has standard properties and superscript l refers to 15 worker. Private consumption of a worker is financed out of labor income net of taxes and government transfers, where the latter is discussed in more detail below.
Creative people have possibly different preferences over the same two goods u m (c m , g) and their income differs. As explained in (2), the gross income of a creative individual is the remainder of output after paying workers. In an open economy creative people are mobile at no cost between all regions. In equilibrium their utility must be equalized across all regions i
where u * is the creative individual's utility level in the rest of the economy. Each region takes u * as given, but the value is determined in equilibrium.
Government
The government of region i can use tax revenues for spending on a local public good g i and a transfer to immobile workers G l i . Revenues are generated from an exogenous head tax T, which is assumed to be the same across all regions. While the tax rate is fixed exogenously, tax revenues in each region are endogenous when creative people are mobile between jurisdictions, as revenues depend on the number of creative people. This set up allows us to focus on the distributional consequences from competition through the expenditure side. We consider below the situation where the government controls more instruments, without affecting results too much. The government budget constraint of region i maintains that the sum of head tax revenues equals expenditures on transfers to workers and public good provision
While the tax T is uniform, the transfer G l i is group and region specific. In essence, the combination of tax and transfer instruments allows the regional policymaker to implement a progressive taxtransfer system.
We are now in a position to specifiy individual consumption. The budget constraint of a representative worker in region i reads
and that for a creative individual is
Economic Equilibrium
Consider the economic equilibrium in a closed city economy. The mobility constraint (3) as given, ii) each individual (worker and creative individual) is able to finance consumption out of net income taking fiscal policies everywhere as given, iii) the government budget (4) in each city is balanced given the distribution of creative people, and iv) the market for creative people is in equilibrium, that is,
First Best
Before analyzing the policy game in the closed and open city economy let us first consider the first-best outcome subject to a mobility constraint. This can be found by maximizing the utility of a creative individual residing in region 1, u m (c m 1 , g 1 ), subject to the following constraints
and market clearing for creative people (7). A social planner solves this problem by choosing a private consumption value for each individual in society {c l i , c m i } i=1,...,N , a distribution of creative people across cities {M i } i=1,...,N , and a public good level for each city {g i } i=1,...,N . The first constraint (8a) fixes a given utility level for each worker in every city, u l i , the second condition (8b) reflects the mobility constraint of creative people and requires equal utilities everywhere, and the last condition (8c) is an aggregate feasibility constraint.
To characterize the solution it is useful to define the marginal rate of substitution for a worker and a creative person:
Taking first order conditions and combining them yields the following two central conditions for all
Condition (9a) ). This expression can be substituted into (9a) and aggregate feasiblity (8c).
Next, we solve (8c) for c m as function of (u l , g), which is then also substituted into (9a). The
Samuelson rule is now only a function of the common public good level g, worker utility u l and other parameters. It is straightforward to show that the level of the public good is then uniquely determined if the utility function is strictly concave in each of the two goods (u cc , u gg < 0) and the two goods are complements (u cg ≥ 0). One special case is noteworthy: The public good level is uniquely determined and independent of u l (as long as constraints (8a) and (8b) are satisfied) when preferences are quasilinear (and linear in private consumption c), as then the marginal rate of substitution is independent of the level of private consumption.
Condition (9b) states that in a first best the marginal product of a creative individual net of his or her gross pay should be equalized across cities.
Optimal Provision of Public Goods
In the following we assume that each city government maximizes the utility of a representative worker of its city, taking the fiscal policy in all other cities as given. This assumption makes the model a positive one and can be justified on political economy grounds when immobile residents have the political majority. In addition, maximizing a convex combination of the utility of a resident worker and creative individuals gives the same result since each city takes u * as given. We compare the closed and open city economy allocation. Recall that the tax rate T > 0 is exogenously given and the same in all cities (perhaps as the result of federal legislation that specifies the tax and leaves the proceeds to the local level).
In the closed city economy creative people are not mobile by assumption. The representative government's optimization problem is to maximize
where we made use of the government budget (4). This leads to the optimality rule
In words, the sum of the regional workers' marginal rate of substitution between the public and the private good equals the marginal rate of transformation. In contrast to the first-best rule (9a) the public good tends to be underprovided. While the first best rule requires the sum of workers'
and creative people' MRS to be equal 1, the comparison is not trivial as private consumption and public good levels may differ across (9a) and (10). In one situation, however, we are sure to have underprovision in the closed economy, namely when preferences of all individuals are quasi-linear of the form u(c, g) = c + h(g), where h (g) > 0 > h (g). In this case M RS = h (g) and thus (9a)
Optimality rule (10) is also a Samuelson rule, but differs from the first best rule because the utility of a creative individual does not enter directly. Each government is concerned only with its immobile workers. Creative people contribute to the financing of the government budget though, and the optimality rule reflects this indirect effect in the definition of the private consumption level
The latter expression plus condition (10) show how the government trades off the benefit of public good provision that directly benefits workers (and creative people), and private consumption possibilities of workers, as provision of g reduces the transfer G l .
In the open city economy creative people are mobile and thus the number of creative people and factor prices are endogenous. Again the government maximizes u l w +
g , but now recognizes that the wage and the number of creative people are directly or indirectly a function of the region's public good supply. Solving the government's optimization problem leads to the following
Whether public good provision in the open economy compared to the closed economy is higher or not depends on i) the capitalization effect of public good provision on local wages dw/dg, ii) the tax revenue effect of creative individual mobility T · dM/dg, and iii) on the level of private consumption Turning to the incidence of public good supply on wages, the effect can be derived by differentiating
(1),(2), and (3). We obtain
where A := −LF LM /M < 0 under the assumption of complementarity of factors of production.
Using (12) the Samuelson rule (11) can be rewritten to read in a symmetric equilibrium
There now exists a tendency for overprovision of the public good relative to the first best due to a negative fiscal externality when the tax rate T is positive (which we assume). Attracting creative people from other cities lowers their tax revenues which is ignored by the city that benefits from the inflow of creative individuals. We summarize our finding as follows:
Proposition 1. Let the tax rate T > 0 be exogenously given and the same in all cities. Consider a symmetric Nash equilibrium in the open city economy.
a) The open city economy leads to more provision of the public consumption good g than the closed city. c) The inefficiency follows from the difference in Samuelson rules when compared to the first best.
The ordering of public good levels in the first best, the closed and open city economies follows now immediately when the marginal rate of substitution depends only on the public good level:
This completes the proof.
The first main point of Prop. 1 is that the supply of the public consumption good increases when creative individuals become mobile. The intuitive reason is straightforward: Workers do not care about the utility of a creative individual per se, but since creative people value public consumption goods, increasing public good supply at the expense of group specific transfers allows a city to pay lower compensation b while attracting more creative people M . This is the capitalization effect of public goods into factor prices. As a result, the wage rate for unskilled workers rises since the marginal product depends positively on the other factor, which in turn implies that the sum of the workers' marginal rate of substitutions is less than 1. In addition, creative people contribute to the funding of the public good. In equilibrium, however, each city obtains the same number of creative people as in the closed city and thus the attempt to attract more creative people is unsuccessful.
This explains why the public good is overprovided relative to the closed city.
The second main contribution is found in part b). The overprovision is welfare worsening from the perspective of the workers and thus mobility of creative workers entails equilibrium redistribution away from immobile residents to creative people. Finally, statement c) shows that typically neither the open economy nor the closed city reach the first best. In the closed city creative individual utility is ignored, while in the open city economy the detrimental fiscal effects on other cities is not properly taken into account. Under quasi-linear preferences the two regimes lead to under-and overprovision, respectively.
Robustness
We discuss two extensions of the base model in order to demonstrate that the main result is reasonably robust. The first extension relates to the nature of the production function, while the second one concerns the number of government instruments.
In the base version of the model we assume constant returns to scale, which implies that creative workers receive the marginal product as wage, b = F M (L, M ). It is straightforward to see that a change in the technology towards increasing or decreasing returns to scale has no impact on the public provision rule in the closed economy, which is still governed by condition (10). By contrast, in the open economy with mobility of creative individuals the outcome does change. Condition (13) becomes
where now A = (F M −b−LF LM )/M. Note that (14) simplifies to (13) when F M = b. Our conclusion from Proposition 1 continues to hold as long as A < 0, as then the right hand side of (14) is less than one. For A < 0 it is sufficient, but not necessary, that b ≥ F M , which means that our main result is reasonably robust to assuming decreasing or moderate decreasing returns to scale.
We now turn to the second extension. In our base model we focussed on the expenditure side of the government budget. The policymaker decided between public good supply and a group-specific transfer to workers, while the tax rate was given and uniform across cities. In that setup the open city economy offered a larger public good supply than the closed city, which means that expenditures were redirected from transfers to workers to public good provision. With a larger set of fiscal instruments and/or endogenous taxes, however, it is conceivable that tax revenues in the open economy could fall enough relative to the closed city such that public good supply would be smaller in the open city economy. One reason for why this could happen is that in the open economy the tax on creative people becomes an instrument to attract them and in the process of doing so might lower tax revenue sufficiently.
We now consider this idea in more detail. The government controls the public good level g and type-specific transfers G l and G m . Let us continue to assume that the tax rate T is a poll tax set at the national level, but revenues accrue to the cities based on population. It is easy to verify that this setup is equivalent to assuming that the government controls type-specific tax rates t l and t m in addition to the public good level. The government budget constraint can be written as
where t l i = T − G l i and t m i = T − G m i are the net taxes. The consumption of a worker is then
In this modified setup we can draw several conclusions. We again compare closed and open economies. The type-specific tax on creative individuals is highly redistributive in the closed economy, as these individuals cannot escape taxation. It is reasonable to assume that consumption of the private good by creative people must be at least as high as consumption of a worker in that region. This constraint is binding in the closed economy and implies that the public good provision rule in the closed city now depends on the number of creative workers. In fact, it is easy to show that the rule must satisfy
In the optimum the number of all individuals multiplied with the marginal rate of substitution of workers that equals the marginal rate of transformation. Condition (16) is equivalent to the first best rule only when the marginal rate of substitution is the same for workers and creative people.
We now identifiy such a case: Given that the constraint on private consumption is binding, workers and creative people consume the same bundle of private and public goods. Hence the first best rule is obtained when preferences of the two groups are identical.
In the open economy we can rely on the production efficiency theorem of Diamond and Mirrlees (1971) to argue that the effective tax on creative workers t m must be zero in a city's optimum (under the assumption of constant returns to scale in production). Any deviation would distort production choices and is less efficient than raising revenues directly from the tax on immobile workers t l (a tax on creative individuals affects wages negatively via the induced outflow of creative workers).
With t m = 0, the positive tax revenue effect of attracting creative individuals, which was identified in (11), vanishes. We can treat the case with more instruments as if we were to set T = 0 in the situation with less instruments. Condition (13) then leads to the first best rule, which we now also obtain in the situation with more instruments in a symmetric Nash equilibrium:
Note that private consumption of workers differs typically between the closed and open city situation, which means the comparison is not trivial. We can conclude that c l closed > c l open , however, since gross wages are the same in both situations (M = M ) and the constraint on private consumption is binding in the closed city. The difference in consumption levels does not matter when preferences are quasilinear, and linear in private consumption. If, in addition, preferences are identical, conditions (16) and (17) The distributional consequences of the mobility of creative individuals, which we identified in Prop.
1b, are quite robust. Even when public good levels do not change when allowing for mobility, workers tend to lose from mobility. In the closed economy the tax transfer system can be used to effectively redistribute to workers, whereas in the open economy the effective tax burden to fund the public good comes exclusively from immobile workers.
Conclusion
The empirical evidence provided in this paper supports the view that cultural activities matter for location decisions, in particular for the location of the highly-educated people. Considering data for individual earnings the empirical evidence also suggests that the local subsidization of cultural activities in Germany is effective in attracting highly educated people. Moreover, the results indicate that the German theatre subsidies exert effects on the wage distribution in the sense 28 that these subsidies tend to reduce the wage gap between those with higher and less education.
These findings motivate a theoretical analysis which explains the effects of subsidies in terms of a cross-sectional capitalization into the earnings of the immobile factor. In the theoretical model, the local government is focusing on improving the economic conditions faced by immobile residents. In this context, subsidization of cultural activities is discussed as a form of local public goods provision which makes a city more attractive to individuals who -because of their talents -capture the rents from the production process. Typically (but depending on the technology) an increase in public goods at the expense of group specific transfers attracts more creative people which raises the wage of workers when factors are complements. At the same time, the rents to creative people tend to
fall.
The theoretical analysis shows that the effectiveness of public provision of amenities needs to be qualified in a competitive setting, where the simultaneous provision of amenities by competing local jurisdictions tends to offset each others location advantages. In the extreme case, where the total supply of the creative class is fixed, the ultimate consequence of the individual governments' attempts to provide more amenities is a general increase in the provision of the local public goods.
Under certain conditions, the competition for the creative class thereby introduces a distortion of public goods provision, in the sense that uncoordinated policies lead to an inefficiently large supply of the public good.
Besides normative implications, we should note on positive grounds, that our results point at a link between decentralization and mobility and the subsidization the performing arts. Our theoretical analysis has shown, however, that this result holds in particular, when the local government has no access to a sufficient set of group-specific revenue instruments. It is tempting to relate this finding 29 with the fact that in Germany, where individual income taxes are centralized, local jurisdictions are more active in subsidizing the performing arts than in other decentralized countries such as the US. A possible explanation which emerges from our analysis is that since local governments are prevented from adjusting their tax structure in a way that meets the efficiency requirements under fiscal competition, they resort to extending the supply of cultural activities through public subsidization.
